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We, Johahk NrnoLAHS Keep, & German 
citktto. of BeidiflkaaaleiBtraeae 23, Hem- 
burg-Hochkamp, Germany, and Babotd 
Sinclair a British Subject, of 88, De 

5 Tere Gardans, Kensington, London. Yv\o\ 
do hereby derlara the nature of tnia in- 
vention to be ad follows : — 
- This invention relatee to rotary friction 
dutches of the kind in which the engage 

10 mg pressure on the cooperating friction 
elements k generated by csntrifupal 
force exerted by a body of liquid rotating 



PROVISIONAL SPECIFICATION 
Improvements in Friction dutches 

eliininated. 



20 



An object of this invt 
Tide an improved clutch of this find 
which ib self-contained, which is not 
liable to Overheating, and which may be 
arranged to disengage automatically at 
low speed, 

A further object is to provide such a 
clutch having improved control means. 

According- to this invention, a clutch of 
the hind hereinbefore set forth comprises 
a rotary centrifugal pressure chamber for 
26 containing the body of liquid which 
generates the engaging pressure, a rotary 
reservoir chamber, a drain passage which 
is adapted to discharge liquid under the 
influence of centrifugal force from said 
80 pressure chamber to said reservoir cham- 
ber and which is preferably eo positioned 
that liquid in draining through it is 
adapted to abstract heat from the co- 
operating friction elements of the clutch, 
28 and eeooping means for returning liquid 
from said reservoir chamber to said plea- 
sure chamber, 

A wall of the pressure chamber that is 
exposed to the atmosphere may be pro- 
40 vided with internal ribs arranged to im- 
part rotation to the lijjuid content and to 
assist in the abstraction of heat there- 
from. 

The san£.dmin passage is preferably so 
46 arranged thivt^when the clutch is diaen- 
gag$£ liquid, uraining therethrough can 
now over the working surfaces of the fric- 
tion* elements*, the dimensions- of the 
reservoir "chamber being such that it is 
50 capable, when rotating, of withdrawing 
the liquid content of the clutch beyond 
the maximum radius of u&id working sur- 
faces; so that drag is minimis! ed or entirely 



The improved clutch preferably com- 65 
prises a control spring arranged to dis- 
engage it autornaticaJly when the anted 
of rotation drops to a Redetermined 




70 



75 



adapted either to interrupt the 80 
scooping action, or to disengage the clutch 
positively, or to perform Doth of tiiese 
operations. 

An example of the invention as applied 
to a multiple-plate clutch, for nee for 66 
example with an internal - combustion 
engine, will be described. 

driving- dutch part includes a 
i chamber and a reservoir chamber 
together at their outer periphery, 
pressure and reservoir chambers are 
preferably of aluminium or magnesium 
alloy or any suitable material of high 
heat conductivity and may each be pro- 
vided with external cooling una for augw 
menting the transfer of heat from their 
walls to the atmosphere, 

The pressure chamber is a drum of shaL 
low section which may be fixed to the 
engine flywheel by means of lugs project- go 
ing from its outer surface and a cose 
spigottsd in a locating- hole in the centre 
of the flywheel. This boas may be used 
to house a ball bearing of the driven 
clutch- shaft. The forward wall of the 
pressure chamber may be provided with 
internal ribs for aerating the setting in 
rotation of the fluid therein and trans* 
f erring heat from the fluid to its walls 
and thus to the atmosphere. go 

The reservoir chamber is a drum of 
deeper section at its outer periphery than 
the pressure chamber, eo that when rotat- 
ing it can accommodate the whole or at 
least the greater part of the liquid from 95 
the pressure chamber in the form of a 
rotating fluid ring* the inner diameter of 
which 15 equal to or greater than the ex- 
ternal diameter of the driven friction 
plates. iQQ 

Between pressure and reservoir chamber 
there is clamped a ring which ptojeeta 
into their interior and which is provided 
with axial grooves on its inner periphery. 
This ring- forms the driving earner for 106 
the driving friction plates. These are 



Pries 25p 

PAGE 1 8/30 1 RCVD AT 7/712005 1 1 :48:57 AM [Eastern Daylight Time] 1 SVR:USPT0-EFXRF-1/2 1 DNIS:8729306 * CSID:248 2239522 1 DURATION (mm-$s):1(W6 



JUL-07-2005 1 1 : 54 



flRTZ PRT2 LAW OFFICES 



248 2239522 



P. 19/30 



2 



522,-519 



either burred nr flat ring* provided with 
axial splines at their outer edge* which 
engage in the grooves of the driving 
carrier ring- Together with and behind 
6 this ring is also damped between the 
pressure and reservoir chambers a plate 
which £onfl9 the driving pressure date. 
This plate contains small axial drain 
holes at suhstautiolly - the same radius as 

10 the grooves of the driving carrier ring, 
which lead from the pressure to the reser- 
voir chamber. . 

The- driven clutch part includes the 
driven friction plates which interlace with 

16 the driving friction plates and which are 
either flat or curved rings provided with 
axial splines at their inner edge. These 
engage in grooves at the outer edge of a 
grooved ring which t forms^ the driven 

20 carrier. Combined with this is a plate 
which acts as the driven pressure plate. 
The driven earner ring t and the driven 
pressure plate are fixed in a fluid-tight 
m flimftf to an annular disk which consti- 

25 totes the driven disk. 

Driven friction plates* driven corner 
ring and driven disk together form the 
rear wall of the pressure chamber and 
thus the partition between this and the 

30 reservoir chamber. 

The driven dfek is fired to a splined hnb 
which is so mounted as to be axiolly slid- 
able on a splined sleeye. The roax end of 
the splined sleeve conies a cellar and 

85 has internal splines for occommodatbig 
the driven shaft. The forward end of the 
splined sleeve is attached to the inner rare 
ox the ball hearing housing in* the boas of 
the pressure chamber. The boll hearing 

40 is preferably of tile deep grooved type in 
order to be able to take up axial thrust. 
Between the rear end of the splined hub 
and the collar there is a helical t spring 
which tends to force the hub against the 

45 inner race of the ball bearing and keep 
thus the driven friction plates out of en. 
gagoment with the driving friction plates. 
The spring is so dimensioned that this 
takes place when, owing- to a low speed 

60 of rotation of the driving clutch part, the 
centrifugal fluid pressure in the pressure 
chamber is insufficient to overcome the 
spring force. The hub of the driven disk 
carries a .thrust ball bearing* and around 

05 this an annular conical ring la fixed to the 
driven disk. This ring serves as a col- 
lecting chamber for the fluid passing from 
the reservoir to the pressure chamber and 
delivers this to the latter by holes in the 

60 driven disk located near the point of at- 
tachment of the conical ring to the latter. 
Transfer of the fluid from the reservoir 
to the collecting chamber takes place 
only during rotation of the driving clutch 

65 put and is effected by utilising the stored 



85 



energy of the fluid ring rotating inside 
and together with the reservoir chamber- 

The fluid transfer means ore mounted 
on a fixed clutch part and include a 
radially projecting scoop tube. The 70 
outer end of this » accommdated in a 
circumferential groove in the periphery 
of the reservoir chamber. Its inner end 
projects into the collertinff chamber at a 
radius substantially equal to the mean 75 
radius of the thrust ball bearing on the 
driven disk hub and at a distance suffi- 
cient to permit free flow from the tube 
between the tube end and the rear face of 
the ball race. 

The total scoop tube area is such that 
during rotation of the driving clutch port 
die scoop tube can deliver not only more 
fluid to the collecting chamber and thus 
to the pressure chamber than flows from 
the pressure chamber to s the reservoir 
chamber through the drain holes in the 
driving pressure plate, but also any fluid 
which during engagement of the clutch! 
may escape by other means from the 90 
pressure chamber to the reservoir chamber. 

The inner end of the scoop tube » 
carried on an internally screw threaded 
control sleeve which passes through a 
labyrinth gland in the centre of the Teser- 95 
voir chamber. The control sleeve engages 
on a fixed externally screw threaded 
carrier which surrounds the driven shaft. 
To the part of "the control sleeve outside 
the reservoir chamber is attached a con- 100 
trol lever. Thus when the control lever is 
turned, the scoop tube moves axially for- 
ward and comes in contact with the thrust 
ball bearing on the driven disk hub. 

Turning of the control lever during lOfi 
rotation of the driving clutch part, there- 
fore, first causes the now of the fluid from 
the scoop tube to the reflecting chamber 
to be interrupted and then axial displace- 
meat of the driving disk hub and thus 110 
disengagement of the clutch. 

This example operates as follows ; 

TThen the clutch is engaged the control 
lever is always so positioned that the 
control sleeve is in its rearmost position, 115 
Thus fluid coming from the reservoir 
chamber con flow freely out of tha inner 
end of the scoop tube into the collecting 
chamber and from there to the pressure 
chamber. 

When the clutch is disengaged the con- 
trol lever is always so positioned that the 
control sleeve is in its foremost position. 
Thus the flow of the fluid coming from 
the reservoir chamber is out off at the 125 
inner end of the scoop tube and the driven 
disk is shifted axially forward* 

The position of the control lever end 
thus of the control sleeve is immaterial 
only for automatic disengagement at low 180 



120 
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revolutions of the driving clutoh part 
owing to the centrifugnJ fluid pleasure in 
the pressure chamber oeing leas, than the 
spring pressure. 

Consequently bo long as the driving 
dutch mxt is rotating, the main part To! 
the fluid in the clutch 1& in the pressure 
chamber when the dutch ia engaged wad 
in the reservoir chamber when the clutoh 
is disenWd. 

When the clutch is engaged and during 
the operation t of engagement, however, 
there ia a continual now of fluid from the 
outer periphery of the pressure chamber 
16 to the outer periphery of the reservoir 
chamber and from there through the 
seooj> tube and the collecting chamber 
faaok to the pressure chamber. As during 
this flow the fluid comes in contact with 
20 the outride ribbed wall of the pressure 
chamber and the ribbed periphery of the 
reservoir chamber, it gives off its heat 
to these and thus to the outside air. - 
In the operation of disengagement 
i5 there is a like fluid flow. There ia none 
when, the cluteh is disengaged, a* then 
all the fluid i& in the reservoir chamber, 
tnth the exception however of automatic 
disengagement with the control lever in 
oO the engaging position. 

When the driving clutch part id 
stationary all the fluid in the clutch ift 
either wholly in the reservoir chamber or 
partly in this and partly in the pressure 
85 chamber. But no matter where it is, ho 
long as the control lever is in the engag- 
ing position fluid is delivered by the 
scoop tube into the pressure chamber 
upon the driving clutch part starting to 
40 rotate <with the result that the clutch 1 
begins to engage as soon as, owing to the 
speed of rotation, the centrifugal fluid 
pressure in the pressure chamber ia ffuffi- 
cient to overcome the spring pressure. 

When the driving clutch part ia station. 
ary» the clutch is always kept disengaged 
br the spring- no matter in which position? 
the control lever is standing. 

Whilst the driving clutch part is rotat- 
ing, turning the control lever so far, that 
the fluid flow from the scoop tube 4o the. 
collecting chamber is interrupted, suffices 
fox obtaining complete disengagement. 
Only when a speed of disengagement is 
desired which is more rapid than the peri- 
pheral flow of the fluid from the pressure 
to the reservoir chamber » it necessary to 
shift the control lever into its complete 
disengagement position^ 

One, two or & plurality of scoop tubes 
may be employed, or in place or scoop 
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tubee ot her suitable means of transf erring 
the -fluid from the reservoir to the pres- 
sure chamber* 

TIxe friction plates may bo of any suit- 66 
able kind, such as for example metal to 
metal, or motel to composition, and may be 
either flat disks, curved disks, annularly 
ridged or grooved rings or any other type. 

In place of a multi-dish clutch a single 70 
disk clutch or a cone clutch may do 
employed. 

If it is desired to reduce the diameter 
of a clutch for a given duty, a plurality 
of preBsiire ehamben may be arranged to 76 
operate together. 

As operating fluid _ there may be em- 
ployed a lubricating oil or a heavier liquid, 
for example glycerine or the lkprid eold 
under the registered trade mark " Arc* 60 
olotr M . 

The invention is also applicable to an 
automatic starting clutch for use for 
example * with afternatiiig-cuirent eleo- ' 
trie motors which requireto attain nearly 85 
full speed without substantial load. In? 
this application mpana- may be provided 
for delaying the scooping action, auto- 
matically until the driving part of the 
clutch has accelerated to a predetermined 90 
speed. a This result may be attained by so 
mounting the scoon that it is capable of 
pivoting eccentrically with respect to the 
clutch axis, and biasing it py goring 
means urging it in a direction opposite to 65 
that in wE ch the clutch rotate* and simul- 
taneously towards the position in which its 
mouth will engage only the innermost 
layer of the liquid ring in the reservoir 
chamber. The strength of the biasing 100 
means is such that, at the predetermined 
speed, tibe pressure due to the scooping 
action displaces the scoop against a stop 
which holds it with its mouth in the 
radially outermost position. Altema- 105 
tivelr the scoop may be mounted concen- 
trically with the clutoh or bo fixed, and 
the scoop delivery duct may contain a 
spring-loaded valve arranged to open only 
when the fluid pressure generated by the HO 
Bcoop rises to a particular value. The 
centrifugal pressure chamber 1 may have a 
longer axial ^™gn«^ at its periphery 
than near its middle, so as to oause a rela- 
tively slow initial increase in the radial 115 
thickness of the liquid ring formed therein 
by the scoop. 

Dated this lBfli day of November, 1938. 
REDDIB ft GROSE, 
Agents for the Applicants, 
6, Bream's Buildings, London, E.C.4. 
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COMPLETE SPECIFICATION 

Improvements in Friction Clutches 



We, JoHAim MiKOM^s Kmp, a German 
citizen, of lUichakoxwlerstraBSe 22. Ham- 
bnrgwHocnkamp. Gennany, and Hauold 
SraOLAXft, a British Subject, of 88. Be 
& Yew Cardans, Kensington, London, 
England, do aerate- declare the nature of 
this invention ana in what manner the 
sania is to be performed, to be particularly 
described and ascertained in and by the 
10 following statement : — 

This invention relates to rotary friction 
dutches of the kind in wMeh the engaging 
pressure on tho cooperating friction ele- 
ments is generated by centrifugal force 
15 exerted by a body of liquid rotating co- 
asially with the clutch elements. 

An object of this invention is to provide 
a clutch of this kind which is self-con- 
tained, and which is provided with im- 
proved control means which eliminate 
risk of excessive slip to which centrifugal 
clutches are usually liable at their engag- 
ing speeds. 

A further object is to provide such a 
centrifugal clutch which normally oper- 
ates automatically, but which, if desired, 
can also be -actuated by a supplementary 
control which orex-rioes the automatic 
control. 

Another object is to make provision in- 
such a clutch for dissipating oy means of 
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surfaces* 



35 centrifugal clutch whidi is completely 
disengaged until its driving element at- 
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tains nearly its maximum speed, where- 
upon the clutch engages progressively up 
to the fully engaged condition » this 
arrangement being especially suitable for 
nse as an automatic starting clutch for 
eleotrio motors, particularly single-phase 
machines which have a weak starting 
torque. 

According to this invention m one 
aspect, a clutch of the kind hereinbefore 
set forth comprises a rotary centrifugal 
pressure chamber for containing the body 
of liquid which generates^ the engaging 

i pressure, a rotary reservoir chamber, at 
east the peripheral portion of the bound- 
ary of which is drivably connected with 
the driving element of the chrteh, a drain 
passage which fc m adapted to discharge 
liquid under the influence of centrifugal 
force from said pressure chamber to said 
reservoir chamber, and scooping means 
for returning liquid from said reservoir 
chamber to said "pressure chamber. 
60 According to this invention in another 
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aspect, a clutch of the kind hereinbefore 
set forth comprises a rotary driving ele- 
ment. & rotary driven element, co-operate 
ing motion surfaces on said elements, a 
rotary centrifugal pressure chamber hay- 65 
ing a boundary portion capable of dis» 
placement under the influence of centri- 
fugal force acting on liquid contained 
(herein to effect engagement of said fric- 
lion surfaces together, a reservoir chain- TO 
bex, at least the peripheral portion of the 
boundaries of saiu iJiambera being 
arranged to rotate with said driving eus 
inent, means for discharging liquid from 
said pressure chamber to said reservoir 75 
chamber, and means adapted to operate in 
response to rotation of said driving ele- 
ment for transferring liquid from said 
reservoir chamber to said pressure 
chamber. 80 

According to this invention in n 
further aspect, a clutch of the kind here- 
inbefore set forth comprises a rotary driv- 
ing element, a rotary driven element* n 
pressure chamber, a reservoir chamber 86 
having a diameter exceeding that of said - 
pressure chamber, at least the peripheral 
portions of the boundaries of said cham- 
bers being constrained to rotate with said 
driving element and said pressure chamber 90 
having a boundary portion capable of dis- 
placement under the influence of centri- 
fugal force acting on liquid contained 
therein for the purpose of rrictionaDy en- 
gaging said driving and driven elements 96 
together, a drain port for discharging 
liquid under the influence of centrifugal 
force from said pressure chamber to said 
reservoir chamber, and liquid-transfer 
means in said reservoir chamber which lQO 
are responsive to the speed of rotation of 
said driving element and which serve to 
deliver liquid to said pressure chamber, at 
a rate exceeding the rate of drainage to 
said reservoir chamber, only when the 103 
speed of said driving element exceeds a 
predetermined value, 

fig. 1 is a diagramatic sectional side 
elevation of the upper half of a clutch 
suitable for automotive vehicles, 110 

Fip. 2 is a sectional side elevation of a 
starting clutch for an electric motor, 
taken on the line 2 — 2 in Fig. 3. 

SSg. 8 is a section token approximately 
on the line 8—3 in Fig, 2. 116 

Fig. 4 is a section of a detail, taken on 
the fine 4^-4 in Fig. 2, and 

Fig. 5 is a diagrammatic sectional side 
elevation of part of another example of 
starting clutch, 120 
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In the example shown in Fig. 1 the the reservoir chamber U. 
driving cltitoh part included a pleasure The driven disk 32 is fixed to a hub 33 
chamber 10 and a reservoir chamber 11 which is eplined to end axially slidable 
contained within drums 13 and 13 which cm a sleeve 84. The rear end of die sleeve 
5 are flanged together at their outer peri- 84 has an inteigral collar 86 and is aplined 70 
phery. Both druma 12 and 18 are prefer- to the driven shaft 21. The forward end 
ably of aluminium or magnesium alloy or of the sleeve 84 is attached to /flie inner- 
sny suitable material of high heat coin race of the ball bearing SO. which is pro- 
ductivity and may each be provided with f erably of the deep-grooved type in order 
10 external cooling fins 14 ana 15 for aug- to be able to take up aerial throat. Be- 75 
menting the transf ar of heat from their Ween the rear end of the hub 33 and the 
walls to the atmosphere. . The pressure collar 35 there is a helical spring 36 which 
chamber drum 12 is fixed to on engine tends to f oroe the hub 33 against a ring 
flywheel 16 by means of screws engaging 87 damped with the inner race of the 
IB in luge 17 projecting from its outer sur- ball bearing 20 and to keep the elutch 80 
face end a boss 18 spigoted in a looating disengaged. The spring 36 is so dimea- 
hole 19 in the centre of the fljrwheel 16. stoned that disengagement takes place, 
The boss 18 houses a ball bearing 20 in- when, owing to alow speed of rotation of 
directly supporting the driven dutch the driving clutch part, the centrifugal 
20 shaft 21. The forward wall of the drum liquid pressure in the pressure chamber 85 
12 may be provided with internal ribs 22 10 is insufficient to overcome the sprinir 
for assisting the setting in rotation of the force. The hub 33 carries a thrust bell 
liquid -Herein and the transfer of beat bearing 88, and around this an annular 
from the liquid to its walls and thus to the conical ring 39 is fixed to the driven disk 
' 95 atmosphere, 33. This ring serves as a collecting cham- 90 

The reservoir chamber 11 is of deeper bet for the liquid passing from the reser- 
eeetion at its outer periphery than the voir to the pressure chamber and delivers 
pressure chamber drnuij so that when ibis to the latter by holes suoh as 40 in the 
- rotating it can accommodate the whole or driven diftk. 
80 at least the greater part of the liquid from Transfer of the liquid from the reservoir 95 
the pressure chamber in tite form of a to the collecting chamber takee place when 
rotating ring, the inner diameter of which the driving dutch part id rotating and is 
is equal to or greater than the external effected by utilising the stored energy of 
diameter of the driven friction plates, the liquid ring rotating inside and 
35 Between the drums 12 and 18 is damped together with the reservoir chamber. The 100 
a ring 28 which projects rate their interior liquid transfer means are mounted on a 
and which is provided with axial grooves fixed clutch part and include one. or more 
24 in its inner periphery. This ring radially projecting scoop tube* such as 41. 
forms the driving carrier for the friction The mouth of the scoop tuba is acoommo- 
40 plates 25 which are flat rings provided dated in a circumferential groove 42 in lOGt 
with axial splines at their outer edges the periphery of the reservoir drum. Its 
which engage in the grooves 24 ; To- inner end projects into flhe collecting cone 
gether with and behind the ring 23 is also 39 at a radius substantially equal to the 
clamped between the drums 12 and 18 a mean radios of the thrust ball bearing 88 
45 driving abutment plate 28, provided with and at a- distance sufficient to permit bee HQ 
small axial drain holes 27 disposed at sub- flow from the tube between the tube end 
stantially the same radius as the grooves and the rear face of the ball race, 
24 of the driying carrier ring and leading The total scoop tube area is such that, 
from the pressure chamber 10 to the reserw when the driving olutdi part is rotating, 
60 voir chamber LL the Moop tube can deliver not .only more 115 

The driven clutch part includes driven liquid to the collecting cone and thus to 
friction plates 28 which interlace- with the pressure chamber 10 than flows from 
the driving- plates 25 and which are flat this chamber to the reservoir chamber 11 
rings provided with axial splines at their through the drain holes 27, but also any, 
65 inner edge, These engage in grooves 29 liquid which during engagement of the 120 
formed in the outer eage of a grooved clutch may escape by other means from 
ring 20 which t forms the driven carrier- the pressure chamber to the reservoir 
ana which is rigid mth a driven pressure chamber. 

plate 31- The parts 80 and 81 are fixed The inner end of the scoop tuba is fixed 
80 in a fluid-tight manner to an annular to an internally screw-threaded control 125) 
driven disk • 22. The driven friction sleeve 43 which passes through a labyrinth 
plates 28 and 31; the driven carrier ring gland 44 in the centre of the drum 13. 
80 and the driven disk 32 together form The control sleeve ie engaged on a fixed 
the rear wall of the pressure chamber 10 externally screw-threaded carrier 45 and 
6$ and thus the partition between this and is provided with a control lever 46. When 130 
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the control sleeve is suitably turned br &e 
lever 46 the scoop tube 41 ib moved anally 
forward and its flattened discharge end 
coxu.ee in contact with end is closed oy the 
5 ball tearing 38. Where only one scoop 
tube id provided, the control sleeve may be 
provided with a projection on tile onposjta 
dde to the scoop tube, which is likewise 
adapted to engage the ball bearing. Snch 

10 turning of the control sleeve While the 
driving clutch part is rotating, therefore, 
first causes the flow of liquid from the 
scoop tube to the collecting ch amber to 
be interrupted and then axial displace-- 

15 nxent of the driven disk hub 33 and thus 



TO 



80 



85 



When the control lever 48 ie in the posi- 
tion shown in Hg, 1, the sleeve 48 being 
20 in its rearmost position, and when the 
engine is running, the scoop tube 41 picks 
up liquid from the reservoir chamber 11 
and discharges it within the cone 39, 
whence it passes through the holes 44 into 
the pressure chamber 10. Since the flow 
of liquid delivered by the scoop exceeds the 
discharge through the drain holes 27, the 
pressure chamber 10 nils with liquid 
which, under the influence of centrifugal 
force, urges the disk to the rear. Thus, 
when the engine speed ie high enough, 
the pressure due to the liquid overcomes 
the force exerted by the disengaging spring 
36 and engages the clutch automatically, 
When the engine speed falls below * 
critical value, the pressure due to the 
liquid becomes less than the spring pres- 
sure and the clutch disengages auto- 
matically. When the control lever is so 
40 set that the clutch operates automatically, 
there in a continuous flow of liquid from 
the reservoir chamber through the scoop 
to the pressure chamber* and thence past 
the friction platea,au<l through the drain 
40 holes 27 back to the reserVwr ^dianihej, the 
liquid passing through the clearance 
tween the splines on the plates 25 and the 
grooves 34 when the clutoh is engaged. 
Since the circulating liquid flows over the 
ribbed walls of the drums 12 and 13, it 
gives off to these parts the heat generated 
at the friction surfaces. 

The clutch can be disengaged, when the 
engine speed is high, bv actuating the eon- 
55 trol lever 46 so as to displace the control 
sleeve 43 asially forwards, until the dis- 
charge end of the seoojj tube 41 engages 
the ball bearing 38, which interrupts the 
flow of liquid to the pressure chamber. 
60 If it is desired to disengage the clutch 
more quickly than it would disengage in 
consequence of the escape of liquid 
through the drain hole* ?F, the control 
lever 46 can be actuated further so as to 
65 cause the discharge end of the scoop tube 
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to displace the driven hub 33 axialfy for- 
wards against the force of the liquid in 
the pressure chamber. * 

As operating liquid there may he em- 
ployed a lubricating oil, or a heavier 
liquid, for example glycerine, or the 
liquid sold under the Registered Trade 
Mart " Arodor f \ 

Figs. 3 and 3 show an automntie starting 
dutch for use for example with alternat- 76 
in^-current electaic motors of the kind 
which requires to attain nearly full apeed 
before any substantial load is applied. In 
this example the scooping action is auto- 
matically delayed until the driving part 80 
of the clutch has accelerated to a predeter- 
mined speed. 

On the motor shaft Al) fixed a cast- 
iron huh 52 which is forced on the shaft 
and constrained to rotate therewith by a 85 
key 61. A pulley 58 is joumalled <*n the 
hub 52 by bushes 64. In the boss 55 of 
the pulley are fixed a plurality of driving 
pins, such as 56. on which i» slidably fitted 
a driven friction plate 57. The hub 53 is 90 
provided with a arrvinjr flange ofl having 
at ita periphery ft cylindrical flange .59* 
An annular driving plate 60 i* fixed again** 
the rim 59 by screws such as 61 encaging 
in a cast-iron reservoir rim 63. The rim 95 
59 is gapped in way of the screws 01, us 
at 68. and the gapft 09 accommodate 
radially slotted projections 64 on a pres- 
sure plate 65, the projections 84 emnrao- 
ing the screws 61. Helical springs CG LOO 
mounted on the screws 61 are eompressed 
between the plate 60 and 65 and tend to 
keep the clutch disengaged. 

The pressure ohnmber comprises an 
annular flexible bap 07, made for example 105 
of rubberized fabric (such as is employed 
for landing brakes of aircraft/ and accom- 
modated between the driving flange 58 
and the presser plate Go, a shield ring GS 
of heat-insulating material being inter- U0 
"poted between the bag 67 and the plate 
65. One or more screw-threaded nipple* 
such as 69. pass through the flange 58 and 
ere secured in a fluid-tight 'manner in 
apertures in the bag 67 by means of nuts 115 
70. An annular collector plate 71 is fixed 
dose to the flange 58 by the screw* Gl and 
to; rivets such as 72, the inner edge of 
this plate being coned to form a collector 
channel 78. The plate 71 is provided with 120 
a suitable number of radial indentation*, 
Buch as 74, which communicate between 
the channel 78 and the nipples 69 and 
which form a portion of the pressure 
chamber* A small drain hole 75 is formed 135 
in the plate 71 at the outer end of each 
indentation 74, and the effective area of 
this drain nm 1* regulated hy a needle 
75A extending from an adjusting screw 
75B which is engaged in u reservoir end 130 
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wall 84 and locked by a nut 760. There 
may be provided a larger hole 76 at any 
desired position along the indentation 74, 
which position determines the centrifugal 
6 head of the liquid in tile pxeaaure 
chamber, 

A shaft extension 77 is screwed to the 
end of the hub 62 at 78 and forms a bear- 
ing f or a cast-iron scoop housing 79 which 
10 is provided with an oil-leae mjflh and 
which is prevented from rotating by a link 
80 attached at 81 to the motor bed- plate,. 
The housing 79 ia located corially 
washer 83 retained by a lubri< 
15 nipple 88. The reservoir end wall 84 
secured by screws, such as S4A to the ring 
62 and is seeled with respect to the hone, 
ing 79 by a labyrinth gland including an 
annular disk 8o fixed to the housing and 
20 accommodated within a tubular baffle 86 
fixed to the inner aide of the wall 84. The 
tubular baffle is extended by a dished cap 
86A fixed on the outer aide of the wall 84, 
v which ia perforated by drain holes, such 
.26 aa 87 adjacent to the tubular baffle* 

A scoop-tube boss 88 is accommodated 
in a transverse channel 89 (Tig. 4) formed 
in the housing 79 and is fixed to a control 
pin 90 journaJled in the housing and in: 
g0 turn fixed to a control lever 91. The scoop 
tube 99 communicates through the hollow 
boss 88 with a port 93 in the front of the 
housing 79 ana leading- to the collector 
channel 73. The mourn 94 of the scoop 
85 tube is adapted to lie in a circumferential 
channel 96 in the interior of the reservoir 
ring 63. The scoop tube is- provided with) 
a drag lug 96 which 13 also adapted to lie 
in the channel 95. The scoop-tube hem 
40 88 is provided with a atop arm 97 (Kg. 4) 
on which is mounted a cushioning mem- 
ber, for example a rubber ring 98, adapted 
to engage an abutment surface 89A on 
the base of the channel 89, as the mouth 
45. of the scoop tube attains its radially outer- 
' moat position shown in full lines in Tig* 
9 (hereinafter termed tile " operative 
position ") when being displaced in the 
ftame direction as the direction of rotation 
6Q of the ring 82. One end of a tension con- 
trol spring' 99 is pivotally connected to an 
anchorage Iuj* 100 mounted on the housing 
79. The spring 99 urges tha scoop tuba 
towards the radially innermost position 
shown in dotted lines in Pig. 3 (hereinafter 
termed the " inoperative position ") ; and 
a lug 101 on the boss 88 by abutting 
against the base of the channel 89 prevents 
the scoop tube from moving- further 
6Q radially inwards. 

' ■ The lubricator 83 serves to lubricate the 
pulley bushes 64j and any lubricant which 
exudes from the bush nearer the flange 68 
escapes from the- clutch through a radial 
channel 66A formed in the flange 65, A 



circumferential channel 660 trap any 
lubricant that may approach the Iriotion 
face of the plate 68 ana delivers it through 
a port 66B to the channel 66A. 

This example, which, with a pulley 70 
diameter of 10 inches, is suitable for trans- 
mitting 25 horse-power at 1460 r.p.m,, 
operates as follows* 

When the clutch is assembled! about 
H lb. of mercury is placed in the reservoir 76 
chamber to serve as working liquid. When 
the motor is started (the direction of rota- 
tion being shown by the arrow in Kg. 8). 
the mercury forms a ting in the channel 
95, its inner surface being denoted by 102 80 
in Fig. 8. m At first the scoop tube is held 
by the spring 99 in Hs inoperative posi>* 
tion with its mouth clear of the liquid and 
the drag lug 96 dipping into the liquid, 
TTnder these conditions the control arm 91 86 
lies at a substantial angle to the axis of 
the control spring 99, so that the control' 
torque resisting displacement of the ecoop 
tube has a relatively high value. 

When the motor speed attains a suitable 
value, for example between 90 and 96 
percent, of the synchronous speed, the 
torque imposed on the scoop tube by the 
drag of the liquid on the lug 96 exceeds 
the control torque due to the raring 99, 
with the result that the scoop tube is die- ' 
placed to is operative position* its mouth 
becoming immersed in the liquid, The 
control arm 91 now lies at a considerably 
reduced angle to the axis of the spring 99, 100 
with the result that the control torque ira- 
IKisad by this spring is reduced to a rala- 
tively low value and risk of " hunting " 
of the scoop tube ia thereby eliminated* 
As the scoop tube attains its operative 105 
position, the buffer ring 98 engages the 
abutment 89A, cushioning the snook due 
to the arresting of the scoop tube and 
thereby avoiding rijpk of its bending or 
fracture, 21Q 

The liquid picked up by the scoop tube 
passes through the port 98 to the collector 
channel 73 and thence to the 



90 



06 



55 



chamber comprising the indentations 74 
and the bag W. The effect of oentrifugal lifi 
force on the liquid expands the bag 67, 
forcing the presser plate 65 towards the 
plate 60 and thereby fully engaging the 
^t^i, Thereafter a restricted leakage 
of liquid from the pressure chamber to the 120 
reservoir chamber occurs through the 
holes 76, and the remainder of the flow 
through the sco op escapes through the hole* 
70 ; the liquid level in the reservoir cham- 
ber under these conditions, which is de- 125 
noted by 103. ia auch that the mouft. 94 
of the scoop tube is immersed deeply 
enough to retain the scoop tube in i& 
operative position. 
When the motor has been switched off 180 
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and its speed falls to a pradetemined 
value lower tiian that at which the clutch 
engaged, the torque due to the force of the 
liquid impinging on the mouth 94 becomes 
ft less than the control torque due to the 
spring 09 and the scoop tube returns to 
its inoperative position, as Aewn by 
dotted fines in Kg. 8. The lmuid in the 
pressure chamber escapes through the 

19 holes 75, allowing the bag 67 to be 
collapsed by the pressure of the clutch 
disengaging springs 66* 

TMh clutch has the following advan- 
tages. It enables the motor to run 
16 almost to its full speed without any load, 
whereupon the scoop tube U moved vitiht 0 
suap action to its operative position. The 
foil engaging force on the friction sur- 
faces is now built up at any 

20 determined by the ratio of theflow capacity 
of the scoop tube to that of the escape 
holes. A* soon as the circulation condi- 
tions reach equilibrium, the clutch is in 
condition to transmit its full working 

25 torque. Consequently the slipping that 
occuTB is no more than is necessary to en- 
oble the load to be smoothly accelerated. 
Similarly, when the motor is switched ofi, 
fte clutch rapidly and completely dis- 

80 engages, the^exiod of slippxag being 

6 §S^ example shown diagrommaticalJy 
in Fig. 5 is an " Aroclor "-actuated cone 
clutch, also suitable for use as an auto- 

85 matic starting clutch for an electric motor. 
A driving flange 110 is fixed to the motor 
shaft 111. A clutch driving conical ringr 
112 is fixed to the flange 110 by screws 
such a* 113 engaging in a ring '114.. A 

40 clutch driven conical member 117 is rigid 
with a hub 118 of a pulley 119, this hub 
being rotatabU and slidable on the shaft 
111. Swings such as 120 are compressed 
between the huh 118 and a thrust colla* 

4$ 131 journalled on the shaft 111 and these 
springs bias* the clutch towards its dis- 
engaged condition. A dished and aper* 
tureti casing 122 secured bj the screw? 113 
encloses the clutch, being sealed withl 

60 respect to the hub 118 by a labynjfth 
gland including a built-up tube 128A. 
128B having on internal flange 124 pro- 
vided with drain ports such as 125 near 
its periphery. The hub 118 is provided 

fifi with a fiquid thrower ring 120 positioned 
to discharge into the space between the 
casing- 122 and the flange 124. Drain 
ports such as 127 pas* through the flange 
110 and the ring 112 from the outermost 

60 part of the spoce contained by the casing 
122, and a restricted drain hole 128 passes 
through the flange 110 adjacent to the 
friction surface of the ring 112. 
A boss 129 is joumolled on on extension 

05 L11A of the motor shaft and is fixed to a 



bracket 130 which prevents it from rotat- 
ing. A scoop tube 131 is fixed to the boss 
12§ and communicates through an auto- 
matic valve with a port 132 formed in the 
inner end of the boss 129 and opening 70 
within a collector cone 133 fixed to the 
flange 110, Ports 134 lead from tile in- 
terior of this cone to the pressure cham- 
ber 185 formed between the flenpe 110 
and the clutch driven member 11 1 . The To 
automatic valve includes a ball 138 accom- 
modated in a cylindrical bore 187 and 
urged against a seating 188 by a wedge 
189 which is biased by an adjustable com- 
pression spring 140. The shelVllo u 80 
sealed with respect to the boss 129 by tt 
labvrinth gland including a flange 14* 
fixed to the boss 129 and u built-up tubular 

Sortion 141, 142 containing an internal 
ange 143 having drain ports such as 144 85 
through its outer margin. 

This clutch operates us follows, it being 
assumed that working liquid has been 
inserted into the reservoir chamber 118 
through a filling plug (not shown). m 90 

When the motor is started, the springs 
120 at first keep the clutch disengaged, 
and the liquid^ forms in the reservoir 
chamber a ring into which the scoop tube 
dips. The voTve bail 180 is at first kept 95 
on its seat 138 by the wedge 189, so that 
no liquid is discharged by the scoop tube, 
Tfhen, however, the motor speed attains 
a suitable high value, the fluid pressure 
in the scoop tube acting on the area of the 100 
ball. 186 exposed through the seating 188 
exerts a force sufficient to lift the ball off 
ffifa seating against the biasing force 
exerted by spring 140 on the wedge 130 
and against the friction between the wedge 105 
and the parts against which it slides. 
Liquid ia thereupon discharged through 
the narrow clearance space between the 
ball and the bore 137 and thence through 
the port 182 to the cone 133- The valve is 110 
so proportioned that it has a " pop " 
action— that is to say. the said clearance 
space is so restricted that, after the ball 
has been moved from it* seating, the fluid 
pressure, which now acts on the whole pro- Ufi 
Jected area of the ball, exerts on it a force 
substantially exceeding the force exerted 
by the spring 140 which tends to return 
it to its seating and which is reduced by 
the effect of the friction acting between 120 
fiie wedge and the parts along which it 
slides. There is therefore no risk of 
" hunting " of the valve. 

Liquid discharged by the scoop tube 
into the cone 139 posses through 126 
the ports 134 into the pressure chamber 
135 foster than liquid can escape from 
the pressure chamber between the 
friction surfaces of the dutch parts 112 
and 117 and through the drain hole 130 
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128. Cansemntiy the pressure clumber 
fiDs witix liquid, the centrifugal force on 
which cauBefl o, fluid pressure which dis- 

? laces the dutch driven parte 117, 118 and 
19 against the action of springs 120 into 
a position such that the motion surfaces 
of the clutch are engaged together. The 
dutch id thus f uUy engaged "without any 
unnecessary slipping, when the motor 
has been switched off, as soon as its speed 
f alia to a predetermined value, the spring 
140 closed the hall valve end interrupts 
the delivery of liquid by the scoop tube 
to the pressure chamber, which thereupon 
empties through the drain hole 128 to the 
reasrvolr chamber, so that the clutch 
rapidly disengages under the influence of 
the springe 120, 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same ia to be 
performed, we declare that what we claim 
tor— 

1. A clutch of the kind hereinbefore 
sat forth, comprising a rotary centrifugal 
pressure chamber for containing the body 
of liquid which generates the engaging 
Pressure, a rotary reservoir chamber, at 
mat the peripheral portion of the boun- 
dary of which ie drivably connected with 
the driving element of the clutch, a drain 
passage which is adapted to discharge 
hquid under the influence of centrifugal 
forto fooni said pressure chamber to said 
reservoir chamber, and scooping means for 
returning liquid from said reservoir cham- 
ber to said pressure chamber. 

2. A clutch of the land hereinbefore 
set forth, comprising; a rotary driving 
element, a rotary driven element, co- 
operating friction surfaces on said 
elements, a rotary centrifugal pressure 
chamber having a boundary portion cap- 
able of displacement under the influence 
of centrifugal force acting on liquid con- 
tained ifrerein to effect engagement of said 
friction surf axes together, a reservoir 
chamber, at least the peripheral portions 
of the boundaries of said chambers being 
arranged to rotate with said driving 
element, means fox discharging liquid 
from said pressure chamber to said reser* 
voir chamber, and means adapted to 
operate in response to rotation of said 
driving element for transferring' liquid 
from said reservoir chamber to said pres* 
suite chamber* 

S. A clutch of the Mnd hereinbefore 
set forth, comprising a rotary driving 
clement, a rotary driven element, a pres- 
sure chamber, a reservoir chamber having 
a diameter exceeding that of said pressure 
chamber, at least the peripheral portions 
of the boundaries of said chambers bein g 
constrained to rotate with said driving 



element and said pressure chamber having' 
a boundary portion capable of displace- 
ment under the influence of centrifugal 
force acting on liquid contained therein] 
for the purpose of fictionally engaging 70 
said driving and driven elements together^ 
a drain port fox discharging liquidundsr 
the influence of centrifugal force from said 
pressure chamber to- said reservoir cham- 
ber, and liquid-transfer means in said 75 
reservoir chamber which ar e responsive to 
the speed of rotation of said driving! 
element and which serve to deliver liquid 
to aaid pressure chamber, at a rate exceed- 
ing the rate of drainage to said reservoir 80 
chamber, only when the speed of said 
driving element exceeds a predetermined 
value. 

4. A clutch as claimed in claim 1, 2 
or 3, wherein the whole of the boundary 85 
of said pressure chamber rotates with said 
driving element, 

6. A clutch as claimed in claim 1, 2 or 
8, wherein a part only of the boundary of 
said pressure chamber rotates with said 00 
driving: element end is adapted to impart 
to liquid in said pressure di amber a sub* 
stanfial rotation when, said driving 
element is rotating and driven, 
element is at rest. " 95 

6. A dutch as claimed in claim 4 or 
6, and comprising scooping means in said 
reservoir chamber for engaging liquid 
therein and trB^ferring- it to said pressure 
chamber, wherein said scooping means are 100 
capable of being rendered operative and 
inoperative. 

7. A clutch as claimed in claim 6, 
id comprising a control member initially 

operable for interrupting the transfer of 100 
liquid by said sooopinir means. to said 
pressure chamber and further operable for 
diaangaginff said dutch mecbanioally. 

8. A dutch as claimed in any of 
claims 4 to 7, wherein liquid in diseharg- 110 
xng from said pressure chamber to eaid 
reservoir chamber can* flow aortoss the co- 
operating friction surf aces of tile dutch, 

9. A dutch as claimed in claims L 2, 

o or 4 «ud 6, and comprising a non-rotat- 116 
able support in said reservou chamber, a 
scoop tube in said reservoir chamber and 
journaUed on eaid support about an 



and 





• 




• Til. 



eo as to be displaeeable 120 
between an operative position in which 
tiiekp of the scoop tube is adjacent the 
periphery of said reservoir chamber and 
an inoperative position in which said Hp 
is more remote from said periphery and 135 
only a relatively small part of said scoop 
tube is adapted to engage the ring of liquid 
present in said reservoir chamber when 
the dutch is fully disengaged, automatic 
control means biasing eaid scoop tube IBB 
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from said operative to said inoperative 
position in such a sense that its Hp will 
mote oppositely to tie normal direction 
of rotation of tie adjacent portion of said 
$ reservoir clunker, and a cushioned stop 
positioned to arrest said scoop tube as it 
attains said operative position, _ 

10. A dutch as claimed in claim 9, 
wherein said automatic control means bias 

10 said scoop tube in such a manner that Ihe 
torque imposed on said scoop tule by the 
liquid to displace it from its inoperative 
position is higher than the torque required 
to be imposed on it by the liquid to retain 

15 it in its joperative position. 

11. A clutch as claimed in claims 4 
and 6, 9 or 10, wherein said pressure 
chamber includes a resilient annular bag 
and a duct disposed at least in part 

20 radially outwards and leading from saidi 
reservoir chamber to said bag. 

12. A clutoh as claimed in claim 11, 
and comprising on the rotary deriving 
element, on which the driven element has 

25 a hearing, an abutment and a Presser 
element constrained to rotate with but 
asially slidable rdativelv to said abut- 
ment, said resilient annular bag- being 
disposed between said abutment and said 

80 presser element, means for supplying 
lubricant to said bearing, a shield inter- 
posed between said bag and said presser 
element and positioned to prevent excess 
lubricant that exudes from said bearing: 

85 from reaching' eaid bag. and a duct formed 
at least in part radially in said driving* 
element to discharge such excess lubricant, 

13. A clutoh as claimed in claim 1, 
9, 8, 4, 6, 9, 10, U or 12, and comprising 

40 a drain passage the effective area of which 
is adapted to be adjusted and which is dis- 
posed in the neighbourhood of the peri- 
phery oi eaid pressure chamber for dis- 
charging liquid under the influence of 

45 centrifugal force to said reservoir 



chamber* 

14. A clutch as claimed in claim 1, 2, 
3, 4, 6, 9, 10, 11, 12, « 13, pd compris- 
ing a drain passage debouching from the 
neighbourhood of tie periphery of said 60 
pressure chamber, an inlet disposed m the 
neighbourhood of the radially inner, part 

of said pressure chamber for admitting 
liquid thereto, and a port debouching- 
from the radially intermediate part of said 66 
pressure chamfer for discharging excess 
liquid to said reservoir chamber. 

15. A clutch as claimed in claim 1> 
2, 8,' 6, 6 or 8, and comprising" ft scoop 
tube in eaid reservoir chamber and held flu 
by a non*Totatable support for engaging 
liquid therein during rotation of tie driv- 
ing element of the dutch, said scoop tube 
communicating with said pressure cham- 
ber through a loaded valve set to open 
under the influence of the fluid pressure 
due to the scooping action when the speed 
of Baid reservoirchamber rises to a pre- 
determined value. 

16. A clutoh as claimed in claim 15, 
wherein said valve is a sprinp-loaded valve 
bavin* a vf pop " characteristic such that 
it will open under the influence of the 
fluid pressure due to the scooping faction 
at a particular speed of rotation of said 
reservoir chamber when the liquid content 
of said reservoir chamber is thi maximum 
and will elose only when the fluid pressure 
has dropped to a value lower than thai 
existing at the same speed of rotation when 80 
the liquid content of said reservoir cham- 
ber is the minimu m, 

17. The improved centrifugal dutches 
constructed and operating substantially as 
herein described and as shown in the 
accompanying drawings. 

Dated tnia 2nd dav of November, 1939. 
BETVOIE & GBOSB, 
Agents i the Applicants, 
6 9 Bream's B' ' mgs, London, E.C.4. 
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